Barium distinguishes separate calcium targets for synthesis and secretion of peptides in neuroendocrine cells.
The effect of barium and potassium on the secretion and biosynthesis of enkephalin in bovine chromaffin cells, and prolactin and beta-endorphin in rat anterior pituitary cells, was examined to determine whether calcium-dependent secretion and biosynthesis are mediated by the same or by different calcium targets within the neuroendocrine cell. In the presence of 1.8 mM calcium, barium and potassium stimulated the secretion of all three peptides over 30 min, and increased the levels of proenkephalin and prolactin mRNA in 24 hr. These effects were inhibited by the calcium channel blocker D600. When the extracellular calcium concentration was lowered to 0.1 mM or less, secretion elicited by potassium was blocked, whereas secretion elicited by barium was enhanced, indicating that barium wholly substitutes for extracellular calcium in mediating peptide secretion. On the other hand, stimulation of proenkephalin and prolactin mRNA by both potassium and barium was inhibited when the extracellular calcium concentration was reduced. We conclude that calcium acts at two different intracellular targets to activate secretion versus biosynthesis of both enkephalin and prolactin. This appears to be the first report in which two different calcium-dependent processes in the intact cell are distinguished by a calcium ion agonist. Calcium-dependent processes such as protein phosphorylation, protein translocation, and enzyme activation may thus be related to events in the intact cell such as peptide synthesis and secretion on the basis of selective stimulation by barium.